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CBM POLYETHYLENE FOIL CALIBRATION 

On A p r i l  12, 1972 t h e  f u l l  beam was e x t r a c t e d  i n  one t u r n  i n t o  t h e  

Slow Ex te rna l  Beam channel.  Polye thylene  f o i l s  were exposed a t  F10 and 

A t a r g e t  s t a t i o n  and a r a t i o  of  1 CBM pro ton  equal ing  .757 poly f o i l  proton 

w a s  measured. 

The i n t e r n a l  beam w a s  measured by t h e  CBM which had been c a l i b r a t e d  

on 1/28/72 a t  1.69 v o l t s  ou t  of  t h e  monitor pe r  1 v o l t  p-p i n t o  t h e  PUE 

cathode fo l lower  t o  g i v e  1 v o l t  per  1OI2 protons  o r  10 10 pro tons  pe r  count 

on t h e  CBM vol tmeter . '  

of  e x t r a c t i o n  when t h e  f a s t  kicker w a s  not  pulsed.  The t r ansmiss ion  e f f i c -  

iency of  the bunches from t h e  L10 f a s t  k i cke r  t o  t h e  F7 e l e c t r o d e  w a s  95% 

j, 1% as  measured from photographs of  t h e  F7 pick-up e l e c t r o d e  s i g n a l  b e f o r e  

and a f t e r  t h e  k ick .  The r a d i a l  p o s i t i o n  of  t h e  beam a t  F7 was 1.5 i n .  ou t -  

s i d e  as measured by t h e  F7 PUE and 2.2 i n .  o u t s i d e  as  measured by a r ad io -  

autograph of  t h e  P10 f o i l .  With an  o u t s i d e  a p e r t u r e  of  3 t o  4 i n .  between 

There was no observable  beam loss  du r ing  t h e  t i m e  

F7 and F10 t h e r e  should have been no beam a p e r t u r i n g .  A s p i l l  counter  a t  FLO 

c a l i b r a t e d  by beam l o s s  on t h e  P10 f l a g  i n d i c a t e d  le'ss than  0.1% loss i n  t h i s  

area. Thus w e  assume no beam i s  l o s t  from P7 t o  FLO and t h e  t r ansmiss ion  e f -  

f i c i e n c y  t o  FLO i s  95% of  t h e  beam measured by t h e  CBM. 

A s t a c k  o f  t h r e e  f o i l s  were exposed t o  t h e  pro tons  a t  both F10 and A on 

t h e  f i r s t  run  and a t  A on t h e  second run. The middle f o i l  w a s  counted. The 

A f o i l s  were measured and weighed, t hen  cons t an t  area h o l e s  punched ou t  and 

weighed. The d e n s i t y  

of  f o i l s  w a s  measured t o  b e t t e r  t han  1%. The f o i l s  were counted i n  t h e  chem- 

i s t r y  w e l l  counter .  

The F10 f o i l ' s  "hot spot" was punched out  and weighed. 

The pro tons  t r a v e r s i n g  t h e  f o i l s  were c a l c u l a t e d  us ing  
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11 29.474 minutes f o r  t h e  mean l i f e  of  

counter  e f f i c i e n c y  of  .74 and a c r o s s  sec t ion3  o f  25.9 x 10 

C,  a gas  l o s s  co r rec t ion2  of  .88, a 
-27 2 c m  . The f o i l s  ~ 

exposed a t  t h e  A s t a t i o n  have t h e  equ iva len t  of about 92 m i l s  of  aluminum up- 

stream c o n s i s t i n g  of  t h e  A54 SEC, A91 s p l i t  p l a t e s ,  a t h i n  window, t h e  A91 f l a g ,  

and about  1 f t  of  a i r .  From previous4 tes t s  of  f o i l  a c t i v a t i o n  vs .  t h i ckness  

of aluminum absorber  upstream of  t h e  f o i l ,  t h i s  material  would make t h e  A f o i l  

r ead  4.5% high .  The f o i l  exposures are t a b u l a t e d  below. 

Measuref3Protons Corrected Pro tons  
Run No. Device x 10 1 0 ~ 3  

1 P10 f o i l -  1.267 1.267 

1 A f o i l  1.327 1.270 

2 A f o i l  1.185 1.134 

2 CBM 1.577 1.498 

From t h e  f i r s t  run  t h e  t r ansmiss ion  e f f i c i e n c y  from F10 t o  A i s  100%. 

The second run  g ives  a r a t i o  of  1 CBM pro ton  equal ing  .757 f 1.5% f o i l  protons.; 

Th i s  d i f - fe rence  i n  "response" between t h e  CBM and f o i l s  w i l l  be  i n v e s t i g a t e d  

f u r t h e r ,  u s ing  a c a l i b r a t e d  c u r r e n t  t ransformer  as another  method t o  measure , 

pro ton  i n t e n s i t y  i n  t h e  machine. I 

A r e c e n t  (Feb. 1972) measurement of  60.6% f o r  SEE e f f i c i e n c y  ( a c t u a l l y  

58% when t h e  bui ld-up c o r r e c t i o n  i s  app l i ed )  must now be  c o r r e c t e d  t o  77%. 

The c a l c u l a t e d  

F5 septum i s  85.3%. 

5 t h e o r e t i c a l  SEE e x t r a c t i o n  e f f i c i e n c y  wi th  t h e  p re sen t  .030 in,: 
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